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the substance of which it is made. When
they emerge they are again refracted by
the air and focus at a point known as
the "plane of focus", the distance of
which back of the lens depends upon that
between the lens and the object itself.
When the object is far away the plane of
focus is closer to the lens, and recedes
correspondingly as the object is brought
nearer. Lenses are ground with spherical
surfaces, and it is an inherent fault in all
single lenses that the rays which pass
through the central areas come to a focus
in a different plane from those which pass
through the outer areas. This fault is
known as "spherical aberration" and is
overcome by the addition of lens glasses
of suitable material and surface grinding,
which when properly combined tend to
focus all rays in one plane. Such a com-
bination is known as a "corrected lens".

Correction for spherical aberration does
not overcome the lack of sharp definition
caused by objects being at different dis-
tances from the lens, and this must be ob-
tained by the use of a diaphragm. Assum-
ing that a photograph is to be made of
two objects, one of which is ten and the
other eleven feet away, the former will
be in sharp focus at a greater distance
behind the lens than the latter. This is
due to the fact that the rays of light from
a more distant object are more violently
refracted as they pass through the lens,
owing to the angle at which they meet
the spherical surface. The difference in
refraction is less acute at the center of
the lens, and increases towards the out-
side areas. If, therefore, only the rays
which pass through the central areas are
used, they will focus more nearly in the
same plane and create the impression of
sharp definition. Diaphragms, usually of
the type known as iris, are therefore used to
exclude conflicting rays, and the aperture
may be regulated from that which affords
the use of the full opening of the lens to a
tiny hole no bigger than the point of a lead
pencil. Decrease of the lens aperture nat-
urally decreases the amount of light which
may enter, and correspondingly increases
the time of exposure necessary to obtain
the proper photographic image.

Another form of lens correction is for
chromatic aberration, the effect of which
is somewhat similar to the diffusion caused
by spherical aberration but is caused by
varied refraction of the colors in light
For this purpose lens glasses of special
physical characteristics are used, and by
their proper combination, together with
the means employed to overcome spherical
aberration, highly corrected photographic
objectives are obtained.

Hardly less important than the lens is
the camera equipment, the variety of
which is almost endless. The essential
features are that it shall provide a means
for carrying the lens in one end and the
photographic plate or film in the other,
be light-tight and have an arrangement
for focusing adjustment. Some cameras
are constructed for so-called "universal
focus lenses", and require no focusing de-
vice, but the name is misleading. It is
a well-known optical principle that objects
in different planes cannot all be focused
with critical definition without focusing
adjustment. The diaphragm is used to
approximate this ideal, and lenses are
made for fixed focus cameras which ap-
parently define sharply objects which are
in different planes.

As a matter of fact, however, they are
"universally out of focus" and have
no plane of critical sharpness which
produces the optical illusion of sharpness
through all planes.

Focusing may be done visually or by
measurement. The relation between the
distances of object to lens, and lens to
plate, is based on formulas and a focusing
scale on the camera may be used. It is
only necessary to judge or measure the
correct distance from the lens to the ob-
ject and then set the adjustment of the
plate to the corresponding distance indi-
cated on the scale. Visual focusing is
accomplished by placing a ground glass
at the back of the camera in the same plane
as that which will later be occupied by
the photographic plate. * The sharpness
of the image is then regulated by adjusting
the distance from ground glass to lens until
the required amount of definition is ob-
tained.